Algae biodiesel has potential despite inconclusive results to date.
A meta-analysis of several published life cycle assessments of algae-to-energy systems was developed to better understand the environmental implications of deploying this technology at large scales. Taken together, results from these six studies seemed largely inconclusive because of differences in modeling assumptions and system boundaries. To overcome this, the models were normalized using a generic pathway for cultivating algae in open ponds, converting it into biodiesel, and processing the nonlipid fraction using anaerobic digestion. Meta-analysis results suggest that algae-based biodiesel would result in energy consumption and greenhouse gas emissions on par with terrestrial alternatives such as corn ethanol and soy biodiesel. Net energy ratio and normalized greenhouse gas emissions were 1.4 MJ produced/MJ consumed and 0.19 kg CO(2)-equivalent/km traveled, respectively. A scenario analysis underscores the extent to which breakthroughs in key technologies are needed before algae-derived fuels become an attractive alternative to conventional biofuels.